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(57) Abstract : 

PURPOSE: To prevent fuel from covering a spark plug also to attain 
downsizing and weight reduction, by arranging an intake valve and an 
exhaust valve in a part or the like on a lengthwise center line in 
parallel to a crankshaft line, on the other hand arranging the spark 
plug sideward the intake valve in a part opposed to the exhaust valve 




CONSTITUTION: An intake port 10 provided with an intake valve 12 in an 
opening part and an exhaust port 13 provided with an exhaust valve 13 
similarly in an opening part to a combustion chamber 8, in which a spark 
plug 19 appears, are respectively arranged in right/left both sides in 
the lengthwise direction of a cylinder head 3. On the other hand, a fuel 
injection valve 16 is arranged in the intake port 10, to tilt this valve 
axial line 16a facing outward relating to an axial line 6a of a cylinder 
6. Here are arranged the intake/exhaust valves 12, 13 in a part or the 
like on a lengthwise center line in parallel to a crankshaft line in a 
plane vies of an internal combustion engine with each axial line placed 
in parallel to the axial line 6a of the cylinder 6. On the other hand, 
the spark plug 19 is arranged sideward the intake valve 12 in a part 
opposed to the exhaust valve 13 in a plane view with this spark plug 
axial line 19b tilted facing outward relating to the axial line 6a of 
the cylinder 6. 
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CLAIMS 
[Claim (s)] 

[Claim 1] The inlet port which equipped with the inlet valve opening to 
the combustion chamber which an ignition plug expects to one side among 
the right-and-left both sides of the longitudinal direction in the 
cylinder head In the internal combustion engine which inclines the axis 
of the fuel injection valve concerned outward to the axis of a cylinder 
in a fuel injection valve, and prepares and grows into the other side to 
said inlet port while arranging in each the exhaust port which equipped 
opening to a combustion chamber with the exhaust valve Said inlet valve 
and exhaust valve are set to an internal combustion engine' s plane view. 
To the part on a crankshaft line and a parallel longitudinal center line, 
or the part of a longitudinal center line and near While making the axis 
of the inlet valve concerned and an exhaust valve into the axis of a 
cylinder at abbreviation parallel and forming it The ignition plug 
expected to said combustion chamber is set to plane view. In the side of 
said inlet valve to and the part which faces said exhaust valve 
Structure of the jump-spark-ignition type internal combustion engine 
having the fuel injection valve characterized by inclining and arranging 
the axis of the ignition plug concerned outward to the axis of a 
cylinder like the axis of said fuel injection valve. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure in the 
jump-spark-ignition-type internal combustion engine which equips each of 
the inlet port to each cylinder with a fuel injection valve, and grows 
into it. 
[0002] 

[Description of the Prior Art] In the former and this kind of jump- 
spark-ignition type internal combustion engine For example, as indicated 
by JP, 63-140168, U etc. The inlet valve to the inlet port established in 
one side among the right-and-left both sides of the longitudinal 
direction in the cylinder head, While inclining and arranging mutually 
the axis of the inlet valve concerned and an exhaust valve outward [ of 
an opposite direction ] to the axis of a cylinder, the exhaust valve to 
the exhaust port established in the other side To each of each of said 
inlet port, to the axis of a cylinder, in a fuel injection valve, 
incline the axis of the fuel injection valve concerned outward still 
more greatly than said inlet valve, and it prepares. Furthermore, the 
ignition plug expected to the part of the other side at a combustion 
chamber is made the configuration referred to as inclining the axis of 
the ignition plug concerned outward to the axis of a cylinder, and 
arranging among the right-and-left both sides of the longitudinal 
direction in said cylinder head. 

[0003] namely, in the jump-spark-ignition type internal combustion 
engine having the fuel injection valve in the former It adds to 
inclining and arranging the inlet valve to each inlet port in one side 
outward among the right-and-left both sides of the longitudinal 
direction in the cylinder head. By being the configuration referred to 
as inclined and arranging still more greatly than said inlet valve the 
fuel injection valve to each inlet port outward There is relation with 
fuel delivery tubing which distributes a fuel to said each fuel 
injection valve. Since the ignition plug to a combustion chamber cannot 
be prepared in the part of one side among the right-and-left both sides 
of the longitudinal direction in said cylinder head, the ignition plug 
to a combustion chamber It is made the configuration referred to as 
inclined and arranging in the part of the other side outward among the 
right-and-left both sides of the longitudinal direction in the cylinder 
head. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the fuel by 
which injection supply was carried out to it being the configuration 



referred to as arranging an inlet port with a fuel injection valve in 
one side, and arranging an ignition plug in the part of the other side 
in this way among the right-and-left both sides of the longitudinal 
direction in the cylinder head into the inlet port from the fuel 
injection valve will be transmitted to the inner surface of an inlet 
port and a combustion chamber and will result in an ignition plug, it is 
easy to generate the so-called fogging in an ignition plug, and there is 
a problem said that the startability in low temperature is low. 
[0005] and the thing which the inlet valve and the exhaust valve incline 
outward [ each ] to the axis of a cylinder — in addition, since the 
breadth dimension of the whole which includes fuel delivery tubing to 
said fuel injection valve for the fuel injection valve to an inlet port 
inclining outward more greatly than said inlet valve increased 
substantially, there was also a problem referred to as inviting 
enlargement of an internal combustion engine. 

[0006] When a slant was carried out and it carried in the car of a cab 
over type for the ignition plug being especially prepared in the other 
side among the right-and-left both sides of the longitudinal direction 
in said cylinder head so that the one side in the cylinder head may be 
made into facing up, the maintainability over said ignition plug 
worsened. This invention makes it a technical technical problem to solve 
these problems. 
[0007] 

[Means for Solving the Problem] This invention among the right-and-left 
both sides of the longitudinal direction in "cylinder head in order to 
attain this technical technical problem to one side The inlet port which 
equipped with the inlet valve opening to the combustion chamber which an 
ignition plug overlooks to the other side In the internal combustion 
engine which inclines the axis of the fuel injection valve concerned 
outward to the axis of a cylinder in a fuel injection valve, and 
prepares and changes to said inlet port while arranging in each the 
exhaust port which equipped opening to a combustion chamber with the 
exhaust valve Said inlet valve and exhaust valve are set to an internal 
combustion engine' s plane view. To the part on a crankshaft line and a 
parallel longitudinal center line, or the part of a longitudinal center 
line and near While making the axis of the inlet valve concerned and an 
exhaust valve into the axis of a cylinder at abbreviation parallel and 
forming it the ignition plug expected to said combustion chamber — 
plane view — setting — the side of said inlet valve — and the axis of 
the ignition plug concerned is inclined and arranged in the part which 
faces said exhaust valve outward to the axis of a cylinder like the axis 



of said fuel injection valve. It was made the configuration called 
[0008] 

[work — ] for Thus, while arranging an inlet valve and an exhaust valve 
in the part on a crankshaft line and a parallel longitudinal center line, 
or the part of a longitudinal center line and near in an internal 
combustion engine' s plane view By having arranged the ignition plug 
expected to a combustion chamber in the part which is the side of said 
inlet valve in plane view, and faces said exhaust valve, an ignition 
plug Since it is made the most distant part in a location to the flow of 
the inhalation of air from an inlet port to a combustion chamber, it can 
reduce certainly that the fuel by which injection supply was carried out 
from the fuel injection valve is transmitted to the inner surface of an 
inlet port and a combustion chamber, and results in said inlet port at 
an ignition plug, i. e. , the fogging of a fuel occurs in an ignition plug. 
[0009] On the other hand, by having made the axis of said inlet valve 
into the axis of a cylinder at abbreviation parallel By could follow 
this, and could make small whenever [ in the fuel injection valve to an 
inlet port / outward tilt-angle ], in addition having made the axis of 
said exhaust valve into the axis of a cylinder at abbreviation parallel 
The breadth dimension of the whole including fuel delivery tubing to 
said fuel injection valve can be made smaller than said conventional 
thing. 

[0010] And attachment and detachment of this ignition plug can be 
performed by having inclined the axis of said ignition plug outward like 
the axis of said fuel injection valve, without being interfered by fuel 
delivery tubing to said fuel injection valve. 
[0011] 

[Effect of the Invention] Therefore, while being able to improve the 
startability in the low temperature in the jump-spark-ignition type 
internal combustion engine having a fuel injection valve according to 
this invention, small and lightweight-ization can be attained, and 
moreover, it has the effectiveness of a slant being carried out and 
being able to carry, without getting worse the maintainability of an 
ignition plug on the car of a cab over type. 
[0012] 

[Example] Hereafter, the example of this invention is explained about 
the drawing of drawing 1 - drawing 4 . In this drawing, a sign 1 shows 
the Taki cylinder internal combustion engine. This Taki cylinder 
internal combustion engine 1 It consists of a cylinder block 2 and the 
cylinder head 3 concluded on the top face by two or more cylinder-head 
bolts 4a and 4b. To said cylinder block 2 Depression formation of the 



combustion chamber 8 which two or more cylinders 6 which equipped the 
interior with the piston 5 are formed in the shape of a single tier 
along with a crankshaft line and the parallel longitudinal center line 7, 
and carries out opening to said each cylinder 6 on the underside of said 
cylinder head 3 is carried out. 

[0013] In addition, said Taki cylinder internal combustion engine 1 is 
constituted by the slant mold referred to as inclining at an include 
angle theta and carrying axis 6a of said cylinder 6 in the car of a cab 
over type suitably to the level surface 9. The exhaust port 11 the inlet 
port 10 which carries out opening to said combustion chamber 8 carries 
out [ the exhaust port ] opening in said combustion chamber 8 at the 
other side, i. e. , the part below axis 6a of said cylinder 6, to one side, 
i. e. , the part above axis 6a of said cylinder 6, among the right-and- 
left both sides of the longitudinal direction in the cylinder head 3 
concerned is respectively formed in the interior of said cylinder head 3. 
[0014] Opening into the combustion chamber 8 of said inlet port 10 The 
part on said longitudinal center line 7, It arranges in the part of the 
longitudinal center line 7 and near. To this opening or an inlet valve 
12 While setting the axis of the inlet valve 12 concerned to axis 6a of 
said cylinder 6 at abbreviation parallel and forming it, opening into 
the combustion chamber 8 of said exhaust port 11 The part on said 
longitudinal center line 7, It arranges in the part of the longitudinal 
center line 7 and near. To this opening or an exhaust valve 13 The axis 
of the exhaust valve 13 concerned is set to axis 6a of said cylinder 6 
at abbreviation parallel, and is formed, and it constitutes from one cam 
shaft 15 which arranged each [ these ] inlet valve 12 and each exhaust 
valve 13 at said longitudinal axis 7 and parallel in the valve gear room 
14 of formation on the top face of said cylinder head 3 so that closing 
motion actuation may be carried out. 

[0015] Moreover, a sign 16 shows the fuel injection valve for carrying 
out injection supply of the fuel from the fuel-supply hole 17 in said 
each inlet port 12, and between said fuel-supply hole 17 and the fuel 
delivery tubing 18, to axis 6a of said cylinder 6, suitably, as only an 
include angle theta 1 inclines outward, it equips this fuel injection 
valve 16 with axis 16a of the fuel injection valve 16 concerned outward. 
[0016] Furthermore, a sign 19 shows the ignition plug to said each 
combustion chamber 8, and receives said cylinder head 3 in this ignition 
plug 19 again. It is located in the part which polar-zone 19a in the 
ignition plug 19 concerned is the side of said inlet valve 12 in plane 
view in in a combustion chamber 8, and faces said exhaust valve 13. Like 
axis 16a of said fuel injection valve 16, to axis 6a of a cylinder 6, 



suitably, axis 19b in the ignition plug 19 concerned screws it on it, as 
only an include angle theta 2 inclines outward. 

[0017] In addition, the cylinder head cover 20 for taking up the valve 
gear room 14 is attached in the top face of said cylinder head 3. Thus, 
while arranging an inlet valve 12 and an exhaust valve 13 in the part on 
a crankshaft line and the parallel longitudinal center line 7, or the 
part of the longitudinal center line 7 and near in an internal 
combustion engine' s 1 plane view By having arranged polar-zone 19a in 
the ignition plug 19 desired in a combustion chamber 8 in the part which 
is the side of said inlet valve 12 in plane view, and faces said exhaust 
valve 13, said ignition plug 19 Since it is made the most distant part 
from an inlet port 10 in a location to the flow of the inhalation of air 
shown by the arrow head A which flows in a combustion chamber 8 It can 
reduce certainly that the fuel by which injection supply was carried out 
from the fuel injection valve 16 into said inlet port 10 is transmitted 
to the inner surface of an inlet port 10 and a combustion chamber 8, and 
results in polar-zone 19a in an ignition plug 19, i. e. , the fogging of a 
fuel occurs in polar-zone 19a of an ignition plug 19. 
[0018] Moreover, by having set the axis of said inlet valve 12 to axis 
6a of a cylinder 6 at abbreviation parallel By could follow this, and 
could make theta 1 small whenever [ in the fuel injection valve 16 to an 
inlet port 10 / outward tilt-angle ], in addition having set the axis of 
said exhaust valve 13 to axis 6a of a cylinder 6 at abbreviation 
parallel The breadth dimension of the whole including the fuel delivery 
tubing 18 to said fuel injection valve 16 can be substantially made 
smaller than the case where it inclines outward to axis 6a of a cylinder 
6 in both an inlet valve 12 and the exhaust valve 13, like before. 
[0019] Furthermore, when only the include angle theta 2 inclined 
suitably axis 19b of said ignition plug 19 outward like axis 16a of said 
fuel injection valve 16, attachment and detachment of this ignition plug 
16 can be performed again, without being interfered by the fuel delivery 
tubing 18 to said fuel injection valve 16. in addition, cylinder-head- 
bolt of one side of the cylinder head 3 in order to conclude said 
cylinder head 3 to said cylinder block 2 4among each cylinder-head 
boltsa [ 4 ] and 4b a — a graphic display — since a fuel injection 
valve 16 can be further brought close to axis 6a of a cylinder 6 by 
arranging in the outside of the valve gear room 14 like, further cutback 
of a breadth dimension, and further small [ further ] and lightweight- 
izing of an internal combustion engine can be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the I-I view cross section of drawing 2 with the 
vertical section front view showing the example of this invention. 
[Drawing 2] It is the II— II ******** Fig. of drawing 1 . 
[Drawing 3] III— III of drawing 2 It is a view cross section. 
[Drawing 4] It is IV-IV ******** of drawing 1 . 
[Description of Notations] 

1 Internal Combustion Engine 

2 Cylinder Block 

3 Cylinder Head 

6 Cylinder 

6a The axis of a cylinder 

7 Longitudinal Core 

8 Combustion Chamber 

10 Inlet Port 

11 Exhaust Port 

12 Inlet Valve 

13 Exhaust Valve 

15 Cam Shaft 

16 Fuel Injection Valve 

16a The axis of a fuel injection valve 
19 Ignition Plug 

19a Polar zone of an ignition plug 
19b The axis of an ignition plug 
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[Drawing 1] 




[Drawing 2] 




[Drawing 4] 
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